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refraction or diffraction. This is known as Doppler" s Principle*
Since the path of the earth about the sun is nearly a circle, vn is in this case equal to zero. Hence, as has been also experimentally shown by Mascart,t the motion of the earth causes no shifting in the Fraunhofer lines of the solar spectrum. \
9. Aberration of Light.—Although, as was shown in § 7, the configuration of the rays is not influenced by the motion of the earth, yet the direction of the wave normal which corresponds to a given direction of the ray does depend upon that motion. This has already been shown on page 470; but it is worth while to here deduce directly the definition of the ray without using Huygens' principle as was done above. Consider, for example, the case of a plane wave in a system at rest:
all the quantities involved are functions of /-----—      ^----~—.
In a system at rest /x, /2, /3 are the direction cosines of both the wave normal and the ray. The physical criterion for the direction of the ray will be that the light pass through
* In the above it is assumed that the source A is at rest and the point of observation B in motion. The considerations also hold in case both A and B move. vn is then the relative velocity of B with respect to A measured in the direction of the propagation of the light. In this case the rigorous calculation shows that the actual period T and the relative period Tf observed at B stand to each other in the ratio T\ T' = GO — v' : GO — vt in which v' is the absolute velocity of B> v that of A in the direction of the ray, and GO that of the light in the medium between A and B. It is only when v' and v are both small in comparison with GO that this rigorous equation reduces to that given in the text, i.e. to the customary form of Doppler's principle. Now we know nothing whatever about the absolute velocities of the heavenly bodies ; hence in the ultimate analysis the application of the usual equation representing Doppler's principle to the determination of the relative motion in the line of sight of the heavenly bodies with respect to the earth might lead to errors. Attention was first called to this point by Moessard (C. R. 114, p. 1471, 1892).
f Ann. de 1'ecole norm. (2) i, pp. 166, 190, 1872.